sions have increased in recent decades. This could be explained by a stronger role of me-23 teorology in this region rather than direct surface heating, and also by a more limited North India during summer due to a reduction of moisture convergence in the bound-
31
ary layer (where no nudging is applied).
32
Based on these simulations, we suggest that radiation-driven aerosol emission im-
33
pacts on local surface temperature and precipitation is not linear and can be mitigated 34 or cancelled by the local dynamics. 
42
The direct aerosol effect is to absorb and scatter solar radiation (Twomey, 1991) and thus culation and aerosols signals, the role of aerosols alone can be difficult to quantify.
55
Despite progress, there is still very large uncertainty in attributing observed regional-56 scale climate change to specific forcing factors and, particularly, in determining the con- Arctic region, presumably due to the reduction in sea-ice.
156
It is also noticeable that ClimAER has a small global positive trend for SO 2 , that 157 could be due to weather changes (especially water cycle, that can affect aerosol depo-158 sition, as shown by supplementary Fig.S3 ) and also climate-dependent oxidation processes 159 that form aerosols in the atmosphere.
160
In the following, AOD corresponds to the sum of all aerosol individual optical depths.
161
Four regions are identified where changes in total AOD are the largest: North-West USA
162
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237
The response in SSR CS over the four regions is given in Fig.1b 
264
It is noticeable that radiation in both simulations and ERAI over India decreases.
265
This is likely due to the impact of increased water vapour (from increased in SST). Dur-266 ing winter differences between both simulations are less significant (Table 2) , confirm-
267
ing the dominant role of the meteorology on the SSR variability and trend.
268
Significant mean differences between the two simulations for the last fifteen years
269
(see section 2) are shown in Fig.3 for Asia and Fig.4 (not shown) variability is lower and differences between the two cases are significant for 276 all regions, indicating that the long term effect of aerosol on radiation is not negligible.
277
Similar results are observed during winter but with weaker impact on SSR over EU ( Fig.S4 278 and S5).
279
Cloud properties are now analysed in terms of the cloud droplet effective radius
280
(ERad) and total cloud cover (TCC). ERad changes in HistAER (Fig.2) properties. This could explain for instance why ERad differences are not so strong over
327
North-East China compared to SSR changes (Fig.3) . This hypothesis could be tested 328 by further work (by changing aerosol emissions over China and removing any aerosol emis-329 sion over Europe for instance) but won't be investigated in this paper.
330
At global scale, aerosols emission scenario has only a weak consequences on tem-331 peratures, with a globally averaged land Tmax (Tmin) difference of about 0.03
between the two cases.
333
During winter, a clear reduction in Tmax is simulated over North India (Fig.5) and US (but weaker compared to summer).
338
The LAEE on temperature trend (Fig.S6 ) is weak, with the largest differences be- 
Precipitation

348
The impact on precipitation is now discussed (Fig.3 and 4 for summer, Fig.S4 and 349 S5 for winter).
350
Precipitation tends to increase where aerosols decrease (US and EU) and decrease This signal is related to a change in regional dynamics with a decrease in 500 hPa horizontal circulation due to nudging, the model still has some freedom to adjust local 358 the dynamics). This dynamical pattern and the moisture budget is exposed in Fig.S7 . ferences between simulation are too weak to be considered significant.
371
The above results indicate that when dynamics and SST are prescribed the local The role of local aerosol emissions on the surface radiation and regional climate was The response in surface radiation was found consistent with aerosol changes (de-384 crease in radiation where emissions increase and vice versa). It was also shown that in 385 terms of interannual variability the signal can be strongly controlled by the meteorol-386 ogy, which may limit the detectability of aerosol impact.
387
Cloud droplet sizes responded quickly to aerosol emissions in the simulation. Some SSR (W.m −2 ) 4.1 / 1.9 11.0 / 3.1 -3.3 / -1.9 -3.5 / -2.8
Tmax ( 
